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mmh^yi^y.^cD)^~y.mi^t.}i^\y4ymmit. -:^itmmE Lm^(Dmm 

mmh'^yv^^it. :ty'^m. :tyv^m(D2'D<D^m^mL. 
wim:^y^miz^\,^xitmmMi^xmi'^i^. K-o—^(Dmm^mmE Lm^iz 

^mt. mm(Dmmii. mmmm(D^j~:;i.m^mzm-^^xi:j-t^r^^^(Dv->^ 
m-^mmmmmt. mmmmo)^- hmm^izm-^^Aij-t^t^^(D^- hm^ 



ffilE^ 2001-3044320 
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#2000—226709 

ms^mmo^mmit. ■^n'&nELmi^t..^^ ^y^y^mrpT Ehmm 

mmys4 y^y'^mr FT (D)j~:^$Mmt yfMmtii. -':^itmmmm. 
<Dv~:^m^m(D 1 o^, ^o-:^itmmE LmmmTFT<D^- hnmu'en 

fffiaE hmm^T FT (Dv-^mmn y^u^ymmmt. -:^itmnmm^ift 
mm:tyv^mizi5\^^xitmmmmxm^¥L. K^-^comn^mmE Lm^iz 
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lyu-j^mm^i^mmE hm^tt^^yt-r^mm^. y'v^jv^-^m^^m 

tafHnM®-9->^7 U-AiiraS Fp S Fg, S F„tt, «^ji^»3r^Taj 

.Tag, Ta^hS^SBWTSp T s 2> T s „fc ^tl^tl^ 

frf|H«^i2.i?*«BraT ap Ta2> T a j^fCfc V^TT-*i;^'^ ^I/t'- ^M#*^Ba 

|tffH^^:^'^;i/T-*-^M#{Cj;oT, tufH»^iA*Mr^T ap. T ag, -> Ta 

mmm^TL^mmT a -^^ Tag, Tan®:R$ii^T|lICT'&U, 
t«fH^5^»§r^T Sj, T S g, — , T Sj^<DM-^(Ditit. 2 ° : 2 ""^ : - : 2 
^ ^ ^ $ ti § ^ 5: #M -5 ^^^So 

1 7&Mlt^:S 8 (Z) V ^ -r 4x 1 fC j3 V ^ T , 
[ff*«10] 
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fio 

[ft^« 1 1 ] 

|fffH:J<u v-^^a^Ktt, ppv (^vy:z.-uy\^^-iyy) , pvk (/K 

[11^^12] 

m^mi Tb^m^^s (D\>^-tM'^ imKis^^x. 

it*^ 1 Tbmm^m 1 2 ® v^■rtl:^)^ i mf>zmm<Dmmmm^m^m^^^>:r. t ^ 

It^J® 1 73rSlt^^ 1 2^Dv^■rtl:^^ l^{c|H«®tr^IH^^^g$:Mv^S3i:$: 
[ff#^ 15] 

1 ;^SIf 1 2 ® VN-rtiA^ 1 ]S(CiH«cDtrffa^^3S«S:fflVNSr $: 
TO i: f -g) ^ F-r '^7 > h X 1/ -r „ 

m^mi 6] 

[0 0 0 1] 
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o 

[0 0 0 2] 

V^-g>„ E L^^iggli^t^E L^-T l/^ ( O E L D : Organic EL Display) 
Xlt^B^^ h:s^^y^>f K (O L E D : Organic Light Emitting 

Diode) t%mttlX\i^^o 
[0 0 0 3] 

m immnmm) mizELm-fymt.nt=.mmt.fjt^x\,^^i}K elmi±®s> m 
mmit^if^<Dm^^^umhx^^^o 

[0 0 0 4] 
[0 0 0 5] 

:^mmmiz:i5\>^xmm}imm(Dmizmi'^ ^ti^^x (DM/kmMLx E Lmt.\^ 
^it. ±xELmiz^^n^o 

[0 0 0 6] 

^bT> ±mm^^x^ji^ELmic—M<^mmi)^^m^<DmB^-fy-'i-f. -eti^cj: 
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[0 0 0 7] 
[0 0 0 8] 

mm^'^^-t^X^ y^y'^mT FT 3 0 1 (Z)>f- h«^l^Cg^M$tlTV^-5„ 
, #W*;^)^Wt.g)7.>r ^y^>yfflTFT 3 0 1 (Z) V - ffiigc il K l^-f >fIiiSctt> 

-:&;()^y-x#-^«g«gg&m*^e>fs#$:A^-r-5y-^^-^?« (si-sx) tc 
> m:^ti^E LJsgijfflTFTs 0 2(D>!f- hmmRzj^^mmti^m-t ^ ny^y-i)- 3 

0 3 CO— :^®«M^cMM$tlTv^-Sc =i>'t'>-9-3 0 3 (Z)t;e)— m 

ai^^lS (V 1 —Vx) ^Cg?MStlTV^^o #llf^®W-r-5E Llgg&MTFT 3 

0 2(Z)y->c.fiJgci: FU'-r>M^®-:^ii. «-^#fc^&|g (vi~Vx) ic, ffi^ 

#®^A«^t-SEL^^3 0 4^Cg^^$tlTV^-g>o 
[0 0 0 9] 

EL^^3 0 4tt, mmt.. mmt.. mmtmm(Dmizmi^^tir=.ELmt^ 

m-r^a E Lm^3 0 4 ®|®M>6^E Llgi&fflT FT 3 0 2 (Z) V - Xfl^^ ;^ {± F 

v>(ym.mhmmhx\^^m^. Ei.m^3 o A(nmm.f)mmnu. mmii^n\^ 

Mil^-Sc is^tC, E L^^3 0 4 ©l^ffiTb'^E LMMT FT 3 0 2<DV->CM 
[0 0 10] 

[001 1 ] 
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[0 0 12] 

mm^i^-fymrs (l) ti^^^. tr=.. i^(Dmm^miH-^tixib^^. r^®® 

Ll-Ly) ^^^^■^^>4^TV^S„ 
[0013] 

[0 0 14] 

t-r. mm^mm (vi~vx) i±, -^©s^ice^jttirv^-s^ t.r=.. 

[0 0 15] 

mi(D'y-(ymm (ld icj3VNT>!f- h^^^o i hM^mi&ta 

S&*^e)®^^M#^^A;^^ti-5o -?-bT> y-x^-^M (s i-sx) izmizr 

-f-u^^o^i^^ytm-^ti^xij^n^o hm^mo i izmm^nr^±x(D>^4 v 

^y^mT FT z 0 wt^fryo^-s^mizt^^cDX. y-;^M-^^ (s i — s x) \z 

MMT FT 3 0 2(D^- hnm\ZK±-^t\.^. 
[0 0 16] 

v^y^'mTFT z 0 iti^^yt.rji^xmm)M\zAi3-^i^f=.r±u^(D\f 

'r:^m^\tE LIgl&MTFT 3 0 2(D^~ h«ffii:J&-g>„ ^(Z)i:^E LSgl&ffiT 
FT 3 0 2® I d -V g#'KtCtJeoT>!f- h«i±tcMbT \^V-^ynm.f)^lMl 
X^t^o fiPt., E Llgt&MT FT 3 0 2®>?f- h«^lCA:d$tl-5r^n^(D 
\^''r:tm-^(7)mmzMmi^X. (^T >® E LlgUS^) ;^)^-^ 
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[0 0 17] 

±KEL/7tl&f^$:liUjgb, V-7.m^Wi (Sl~Sx) y\(Dr^U^(Dyf^:^ 

m-^(DXJjt)mT-t^ii, mi(D^^ymm (ld timr-t^. y-;^ 
^^^<mmmmt^^t>ii:x i -Do^^^ymmt bTfeKv^„ ^L.Ti!Ji:icm2(Z)^ 
®^>r>^r^ (Li) tmmzv~::^m-^M (si~sx) tcMtcr-t-n^coif 

[0 0 18] 

^hx±x<D^-hmm^ (Gi~Gy) izmmm'^f}^Ati^t\.^t.. ±x(d 
"^-(ymm (Li~Ly) timy^^o ^x<D^>(ymm (Li~Ly) timr 
-r-si:, i-yu-Amm^mr-t^. i y u~Ammf^izi5\^^x±x(Dmmi)^m 
^$:^fv\, l'^<Dmm:fy'^mm^n^. :^jtis^x(D^ 4 y mm (L i--Ly) 
w.mmmmi::^^t>ii:x iyu-M.mmtLx=h§k^^. 

[0019] 
[0 0 2 0] 

mz. mmmm:fj^iz-D\^xmm'r^o :i^x\t2''mmmm'D\,^xmm-t^ 

SF„) iz^wi-r^. mmm<D±x(Dmmti^ i^(Dmm^mB-t^mm^ 
i:7u-j^mm (F) ti^s. ^fc, iyv-Amm^^^izmmz^mLr=.m 
m^v-^ry mmmi^'^0^<^ji^iz-Dtix i yiy-2^mm<D^m 
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[0 0 2 1 ] 

i-Do^^^yu-j^mmitmnTit^mm (xa) tm^mm (ts) mz^n 

[0 0 2 2] 

m&^mt. t-^t)t)> m^v<m^mn^nr^ELm^(DELmmmm m^) 

[0 0 2 3] 

Ehm^ttmyh-t^mma^n^m^m-t^. 

[0 0 2 4] 

o 

[0 0 2 5] 

(si~sx) izmiz^t^-$t )i^-^mm)'^Aij^n^. Mmmmtmmm 
mm (vi~vx) (Dmmn^tmi^'^-^izurc.nx^^^^o "tp^ 

it roj ^r^it rij ®'»fg^^bTv^^„ roj n rij 

[0 0 2 6] 

^LTV-;^m-^S (Sl-Sx) KAi^'^nt=.y^tyi(;Vy'-^mmt. ^> 
®H^M(D^-r ^y^>^MT FT 3 0 1 $:^LTE LJ|gg&MTFT 3 0 2(D¥- N 
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[0 0 2 7] 
[0 0 2 8] 

T 3 0 1 it:ty(D'^miir£^. ^LXM\^nmizmM-^tiX\^^^^3^^ v^iz 

[0 0 2 9] 

'7'ty^)Vy^-^m^i>^ roj (Dmm^mLx^^r^m^. ELig^MTFTso 

T V^£#'^, E LigMM T F T 3 0 2 It^t y (D^M t f£ ^(DM^ E l 3 

0 4 (DmmnmitmMnmzur=.t\.. ELm^f-s o ^itm^-t^. z<dj:oiz^ 
v^ji^^^m^ti^^-t^mmizj:-DX, e Lm'f-o^^^tr^it^m^'^mtim 
m-^n. ±x(Dmmt)'-mzm^^no. ^xommti^m^^n-o ^t.izj:-DX 

[0 0 3 0] 

nmo^-^-fyiy-^mm (sf^-sf^) t)^^n^t\.^t^m^j2i^mm (t 

a^-Ta^) (D-m^lt±X-^X$>^. S F -^^^ S F ^^tf^^^tl^tl^-t ^m^Mm 
(Ts) $:-en^^xT s ^—T s jj^-rs. 
[0 0 3 1] 

^BMf^(D-^^it. Ts^:Ts2:Ts3:-:Ts : T s 2^ : 2"^ 

iD^x2'*mm<Dot> mm (d mmm^ ^^fo z.t.tt'^x^^. 

[0 0 3 2] 



1 0 
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[0 0 3 3] 
[0 0 3 4] 
[0 0 3 5] 

[0 0 3 6] 
[0 0 3 7 ] 

r±uir^m:^^xit. TFT<D!i^-\i(DA^v^^\ mmmBiziz^<mm^ 

[0 0 3 8] 

<DE hmmmT FTizitm^^^m<^^~ hmmtt^w^^naztizfj:^. hp*., 
^Ehm^izMi^xm^£^M(Dmmii^mn. m^t.hxm^4t^m%Mt.r^^), m 
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[0 0 3 9] 

E Lui&MT FT® I d - V g#'if {cA^^y^;6>fetiii, mcY^u-iymm 

-t-ShMj^^^ I d -V g#tt(DA^^y^{Ci;oT, llIC«jE<^M-^§: 
A;fj L T =fo E L ^^-cD^^Mjb^llSMm-e^^ < o T L ^ ^ . 
[0 0 4 0] 

^l^tCli, X-f ^y^>yffiTFTi:E LIgiirMTFTi:®, M#®A^^y=¥(Z) 

[0 0 4 1] 
[0 0 4 2] 

[0 0 4 3] 

t-t, ^(DELmmnR^-^iZ'B^'orc.ib. ELjgi&ffiTFT(Z)Fi^-r> • y-;^ 
mmTFTitmmmmxmi^i^x^^^. 

[0 0 4 4] 
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, E L^^(Z)M«®ra{cmpr$ti:fe«J±{cMLT, E L^^$:?^4X^«^»$:^ 
^Z.lLfi^'-^^^. MST^ti, ta^gTgJ: U%]«<, ^a^Tgli^a^TgO: ^J*J]^V^ 

[0 0 4 5] 
[0 0 4 6] 

[0 0 4 7] 

[^S ^P^S^ t- -5 i?) (Z)#|g] 

[0 0 4 8] 

[0 0 4 9] 
[0 0 5 0] 
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[0 0 5 1] 

[0 0 5 2] 

MTFTi:$:;g-L, 
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(Dv-:7.m^m(D i-Dt. ^o-:^itmmE Ligg&MT FT®>f- hmmn^n 

[0 0 5 3] 

mm:^4 y^y^^mTFT<Dv-:^m^ii ymmt.it. -:^{tmmmm 
(Dv-7.m^m(D i^t, ^o-:^itmmE LmmmTFTO)^'- hnmt.^n 

mmELmmmTFTit. :ty^m. Ttyv^mo^z-DCD^m^mi.. 
mm:ty^mizi3\>^xitmmmmxmi¥h. K^-^cDmrn^mmE lb^iz 

[0 0 5 4] 



1 5 
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1 V L/-A«ir^cfi{ct&tHE \.m^is^n%'^^mf^^. 'rv^)\^^---^m^ni:m 

o 

[0 0 5 5] 

Srftai 7 U-A»§r^li, nM<^-y->^>' l^-A^raS Fp SFg, SF„i:*^ 

tfrfanMcZ)-!^-:/^ l/-A»!raS Fp SFg, — , S F j,l±, «^iA^JiSB^T a ^ 
. Tag, Ta^jh^^^WTSp T s g, -> T s §: ^tl^tl^ L, 
t«fH»^iA^«iraT a J, Tag, ^\^iQ\^X'rV ^ )\^'r~ ^mmS^m 

BtffaT'S;>"^;i/T-*-^^#{C cfcoT, |ffga»^ii^»iraT a J, Tag, -, Ta 
nC ^ V ^ T tfffa^^t?) E L -5 Tb^lg)^ b ^ V ^ A^^^ $ tl, 

tafa»^JlA^»iraT a^ Tag, -, T a |sf tJTfe U , 

trfSa*^S9KT s p T Sg. T s^®S$(?5j:fcli, 2° : 2"-^ : - : 2"^"" 

7?^$ tl-S :i h L T cfc v^o 

[0 0 5 6] 

- nftg fC L T =fe ci: V ^„ 
[0 0 5 7] 

[0 0 5 8] 

=fej J: 

[0 0 5 9] 

) ^T^liTPD ( N U 73:r.;i/T^ :/^^^!ft) ^^^j^SioTti J: v^, 
[0 0 6 0] 
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mm^v^~^^m<^mt, ppv (iiavya^-uyn^^^uy) , pvk (jk 

[0 0 6 1] 

trffH E L ^^(Z) E L M tt, o T ^ J: Vn/ 

[0 0 6 2] 

[0 0 6 3] 

[0 0 6 4] 

^y^>^ffiT FT 9 0 SCD^- hMMlt. ^- Vm^U^ 0 6 ^Cg^^$4^TV^^ 
o x-r^y^>^*MTFT 9 0 3(^v-;^MJ|!ci: Kl^-r>fl^i:tt, -^«y-x 

9 0 5 tl, t) e) E L|gS&M T F T 9 0 0 (D&- h^UM 

=i>^*>-t?-9 0 4 izmm-^nx^^^. e Llgi&MT ft 9 0 0 ®y-::^M^^ K 
i^-f^fl^^ti, -:6-««i!^#^^^9 0 2icg^ig$tiT^3y, tje>-:&ttEL^ 

d^9 0 l(DMt;L<^i|^^{Cg^M$tlTV^S„ 
[0 0 6 5] 

^y^>^*fflT F T 9 0 3 i: U E L|gi&MT FT 9 0 0(D¥-- h«^tCPPnr 
S^X-SftJE (>!f-b«j±) ?:V(,5^l-t-5>. tfe, 9 0 2 0: U E LlgKf 

MTFT 9 0 o(Z)K^-r> • y-^r^{c#;tej4x-g.«i± (Ku-r> • v~7.mn 

Ij^H-t^o 3® KLz-r E Lm^9 0 1 lCA;^J$tl^o EL 

|^^9 0 1 fcPpHT$ti-5«E (EL|gI&«JE) ^VgLii-^-S^^ «i!i#tM9 0 
2:^^^li^^g|5^cfPBr$4^^«£EVJJJtt, K U>r> • y-xra«i±Vps^ E LSgm 
« i± V g L ® ^0 # ;t ^ tl ^ o 
[0 0 6 6] 

r^T', 01 (B) tc, K^>r> • y->^r^«i±Vp,,;i: Ku-r>«^in«^K 
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^$l^-S®M^$:fi§^^Mi|!c^v^e)■. rnii, K i/-r > • y-::^W«ffiVpsJ()'^>^f- 
[0 0 6 7] 

^§ J:e)SfmbTv^^„ ^(7)^^, E Ligi&MT FT® Fi/-r > • y-;^.r4«i± 
MTFT®Fi^-r>- y-::?.raai±Vps^> e Ligi&sffiVELf-*fi^T/jN$ <^ 

r=.o ^(Dt^tb. ELIgg&MTFTtt, Fl^>r > • y-xra«JEEVps*'^"^"- 
[0 0 6 8] 

*^0^CZ)E L^^^MT'li, ELMMTFT 9 0 0®, FV-r>-y-J^.W 
«iEVps$:>^f- F«i±V(jsJ; U:^^<|g^L, E L|gg&MT FT 9 0 0 FU>f 
y ' y-xr^«mVps{cge;to^T-'^<DFi/-Y tlfafI^T'i& 

[0 0 6 9] 
[0 0 7 0] 

immm i ) 



1 8 
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[0 0 7 1] 

[0 0 7 2] 
[^1] 

Ip=a(W/L)(Vcs-Vth)^ 
[0 0 7 3] 

^llCfeVNT, iDiiFl^-Om?^, Vggliy-h«J±, V^J,ttb^V^ffi«ffi, 

wii^^f-hipg, Lii>y--h;R. aii^m-e^-So :i^t% v^'fBmffiv^J,^i, 

[0 0 7 4] 

^<L, 5.o>f- h«jEVgs^>^^<"t-'g>„ ^mciU, E LIggirMT F T 9 0 
0 ® U ^ V V ^ J,® ^ ^ J: ^ , K 1/ > I pCD ^ =3p ^ X. S 

[0 0 7 5] 

MxtS, L#V^'fB«J±V^J,*^^ 2 ± 0 . 1 V^-fB?:^ 5%®A^^y^§:i# 
•Dhl-t^o W/L$: 8 h«jEhV(,g$: 3 V il-T-S^ F 

[0 0 7 6] 
[0 0 7 7] 

immm 2 ) 
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[0 0 7 8] 
[0 0 7 9] 

7.4 V^y^mTF T 9 0 3 (D^~ ¥~ h##f^9 0 6 {Cg^g|$4x 

Tv^-5,„ ;^>r^y5=->^MTFT 9 0 3(DV-XMJ|5c^ Kl^-r>M^^«. — ^li 
y-.;^m#li9 0 StCg^^^tl, ^l±E LIEgfrMT FT 9 0 0(Z)^-hS 

^^0ii>T'>-y-9 0 4 {cg^^$4^Tv^§o E L|g»rMTFT 9 0 0®y-;?>M 

]^u4ymi^t.it. -:^itm.m2 0 i ^it\^x^m.^^^m^ o 2{cg?^$ti 

[0 0 8 0] 

[0 0 8 1] 
[^2] 

v = Vgs+RId 

[0 0 8 2] 

Z.Z.X. VliE L|gl&MTFT 9 0 0 (Z)>!f - > «M il^S^^^t^ 9 0 2(7)ra{C 
^;^e5ti-g>«^MT-^-g>o RlimJn:9 0 7®ffi^5i'fB-efe^. 

[0 0 8 3] 

^li:^2{Cj:U, ^m9 0 7 $:@BL/;t«-a-c^, >f - h «i± V^gi^ K U>r 

> I ^'N' ^ o ^ S: ft#-t § = 
[0 0 8 4] 

mX\-l. ^ 1 ^t>'^2 {CfeV\T, a?:, 2X10'^F/V- s L, W/L$:l 
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[0 0 8 5] 

■So 

[0 0 8 6] 

r^{c. 1 X 1 o^J2®^-^§!^x.'5o \^u4ymm(D^mm^. ^8X1 

[0 0 8 7] 

^mii. Rti^ 2 X 1 0^Q®©^$:#x.-5)o F^-^>«^^cD¥i^'fit$:, ,^ 8 X 
1 0"^AJC>^o;t«b, Vl±2 0 Vi:-r-5o rOD^^, L# V>ffi«flbV^j,a)A^o 
^{C^-r^ FU'-r I j)®A^^y=¥ld:, ^0 . 6%lCfflIx^tl'5„ 

[0 0 8 8] 

So 

[0 0 8 9] 
[0 0 9 0] 

(^j-xm^mmmmm^. ^^-hm^mmmmmm) (DTFT^mmizi^mt 

[0 0 9 1 ] 

^-r, 0 8 (A) iZ^-t^OiZ. =I-Zl>^*^t(D# 7 0 5 9 1 7 3 



2 1 
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m^it. :/^xvcvDi^T-s i NH3, N^oij^^^m-^n^mitm^tiy 

U3>]^5002a$:l 0 — 200 [nm] (^^L<tt50~100 [nm] ) b 

. Isl^llCS i H4, N ^O:^^^ i^m^ n ^m^t^^tTi^mit Vny 0 0 2 h^ 

5 0 — 2 0 0 [nm] L < 1 0 0 ~ 1 5 0 [nm] ) (Dm^izmMm^t ^ o * 

[0 0 9 2] 

m^^^mi^m^ o o 3-5 o o 6i±, 4¥^Hnmm^^-t^^mi^m^iy--'^- 

^:(^i|i#<^:M 5 0 0 3 — 5 0 0 6 (Dm^ l± 2 5 — 8 0 [nm] (^t b < 3 0 — 6 

o[nm]) (Dm^xmm-t^. m^m^mi^m(Dumizmmitt£^^tt\ mtvKit 

i/V ziy^t^lt.iyVzjy-^Jl'^-^^^ (SiGe) if-ej^^f-S i:^V^„ 

[0 0 9 3] 

5§^§?©x^i/Vb-if--^Y AG l^-if-, Y V04l/-if-S:MV^S„ zn 

MM 3 0 [Hz] t L^-if-X:^.;bdfJ_gg^$: l O 0-4 0 0 [mj/cm^] (f^^ 
6«J{C«2 0 0 — 3 0 0 [mJ/cm2])^-^^„ ^ ^, Y A G l^-if- $:MV^-5^-^{C. 

^i^(Z)||2]^ii^'^$:Mv^7^°;I/X|§^M^'^i^l~l o [kHzjiiL, 

^-^M?: 3 0 0 — 6 0 0 [mj/cm^] (f^^6^j{Cl± 3 5 0 — 5 0 0 [mj/cm^] ) f -5 
iiaVNo ^bTfgl 0 0— 1 0 0 0 [/im], M;^li4 0 0 [/im] -e^^tC^^bfe 

>^^) 8 0 — 9 8 [%] i: LT^f -^o 
[0 0 9 4] 

iS^CVNT', S^^^^^^S 5003 — 5006 hlfi^M 5 0 0 7 ^^0^ 
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4 0 - 1 5 0 [nm] nLXiyvny ^^timmmx^m^-t :=^mmmxit. i 

^^XVC VD^T?T E O S (Tetraethyl Orthosilicate) ^Ogil^rM 

-^b, MJ:S:m;^4 o [Pa], ««M/S3 o o~4 o o [x:] L> mmw. ( i 3. 5 

6 [MHz] ) , 0 . 5-0. 8 [W/cm2] -ei$:«$iJ:-CJ^m-r-5^^7b^'ffi5l^'5 

„ 3® J;e)fcbT#i^$ti^^'ft:S/U ^©^4 o o~ 5 o o [r] 

[0 0 9 5] 

-eLT, >f- N$fe^M 5 0 0 1 ±\z^- Ynm^mm.-t^t^i^(Dmi (Dmnm 

5 0 0 8 i:^2®^mM5 0 0 9 i:$:?^^i--g>o :*:||l6MT'ti, mi<^#SM5 

008$:Ta-e 50 — 100 [nm] ©j?^ IC?^^ H 2 5 0 0 9 ^rWt:' 

1 0 0 — 3 0 0 [nm] ® ffS {C?^^"r <5 = 
[0 0 9 6] 

T aJltt:;^.7^°^y <5?^T', T a(Z)^->f^y h$:A r T'Xyl «y ^ i--g> i tC J: U 

mhxm:(Dmm^m±-t^^}Lfi'^\i^^^o tr=.. am(DT eimcD^mmtzo i 

^ttl 8 0 [;« Qcm]g|gTfefJ>f- h«^i:t-<g>{Ctt^raI#T^^-5><, a*I®T a 
)^$:?^^!gt--5 7^«?)JC, T a® affi^C3av^*§H^^^g?:t;0^^^:^>^;l/$: 10-5 
0 [nm]^^(Z)J¥$-eT a<Z)T:%C?^^tgLT^3< a=m(7)T a |^$:^^(Cf#-5> r 

[0 0 9 7] 

ftfiiC 6 7^y'fb^>y>^7^> (WFg) $:MV^§^CVD^T'?^^!K■r-g>r htjffiJf^ 
U, Wm(Z)Sm^«2 0 [/i ficm]J2^T{C-rSZ:i:75)'^M^ ^m%m^n&^± 
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m^-z 0 [fi Q cm] ^mm-t^:iiiti^mM^ a 

[0 0 9 8] 

:^mmmx-it. m <Z)#«)^5 O O S $:T a, ||2(Z)#«H5 0 0 9 5: 
Wt.Lr=.tiK mzm^^nr. Vx-ftlt;Ta, W, TI, Mo, A1, Cu^^* 

TM* LV\t)(Z)^ LTl±. H 1 ®#«M5 0 0 8 (TaN) "t??^ 

^L, l|2(Z)^SM5 0 0 9 $:Wi:t-<5lB*^-^t>-&, H 1 5 0 0 8 5:^ 

^t^y^JV (TaN) T'?^^L, H 2 5 0 0 9 A 1 h f -Sffi^-^ib-B: 

, micDmrnm^ 0 0 8 ^m^t^y^)v (TaN) x^m^i^. mzcDmnm^ o 

[0 0 9 9] 

(Dig 1 <OX>y^>^*^i|$:^f'^„ :^^MMX{tl CP (Inductively Coupled Pl 
asma : ^#^-^^:^^Xv) r^^V y^55$:Mv^, J^iy^y ^m^^^iZCF 
Cl^^M^L. 1 [Pa] ®jE;^;-e=r-f ;i/Mc^«®tC 5 0 0 [W] CDR F (13. 5 6 

[MHz]) mj^j9tALX:f'yX^^^mi^moo (^f:^;^7^- s;^") iZ^ 

ioo[w](DRF (13. 5 6 [MHz]) A llK^ill^c:ft(Z) e a A-rr>^ 

[0 10 0] 

tizj:ij. mmmiz^\j'^-t^^-^^rxmj±<Dmmz^ um (Z)^«jis.t>*ii2(Z) 

^f- h»ll±iC^giS$:?^1-- i:;^^<a:>y5^>^-r-5 7ti?)fClj:, 10-20 [%] 
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zinzf^^. zz>Lx. mi<D:n^y^y'^'jiimiz^i)mi(Dmmmtm2(Dmm 
mi^^<hm^mi (Dmv^(Dmmm soii-soie cm (Dmmm s o 1 1 a ~ 
5 0 16a 2 (Dmmm 5 oiib-soieb) ^m^^^. z.oyt^. 

- VWMB:^ 0 0 7{C^3VNTli, l|l®?^^(^#«M5 0 1 1 — 5 0 1 6 T'Mt) 
tl^V>M^li2 0-5 0 [nm]@Mzil^);5^>^'-$4X^<;&ofeM^jb^?^^Stl'&c 
(EI8 (B) ) 

[0101] 

K-:/^CD^#li F-X*§: 1 X l 0 5 X l O 1^ [atoms/cm^] i: l^, iD^t« 
6 0~ 1 0 0 [keV] iiLT^TOo n§3$:>f^^i-^^M#f7C^^ bT 1 5;^{C 
Mt-^5n^> :ftMe^JC{iU> (P) *fel±afcm (As) ^m^^^f>K ^^i-eiiu 
> (P) S:MV^-So #«Jg5 0 1 1 — 5 0 1 5*\'n§5[^##-r-2>^M 

%7S^JcM-f--5>vj?.^^i:;&U, ^a^-^fi^jtcm (Z)^MiiJfW5 0 1 7-5 0 2 

5 *^?^^$n-2>o S 1 ®^M^fM5 017 — 5025 \Z\t 1 X 1 0 2^— 1X1 
0 21[atoms/cm3]®^g^|gHT'nM$:#^t--S^M#JTcm$:^itI-t^o (08 ( 
B) ) 

CO 1 0 2] 

mz. BIS (c) ^c^■rJ:e)^c, vvT.h-^y^^it'^^i^r^^^'tt.. m2(7)x 
w.mzx.-j^y^'T^. ^(Dm m2<DJL^y^y -^^Miz^i) m 2 o)m^o:)mn 

M5026 — 5031 (^1 (DmMM 5026a — 503 1 ail||2 (^#«jf 5 

026b-503ib) ^mm-t^. 3®^^, hmmm 5 0 onz^\^^x 
it. m2(Dm'^(DmnM 5026 — 5031 e^tc 20 — 5 

0 [nm] mm:r. ^ > ^ $ tl« < o tl-5o 
[0103] 

2 5 tliliE#2 0 0 1 - 3 0 4 4 3 2 0 
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WM^T ai^CDC F^HC 1 g^^ii"^**:^ J: X 5=- > ^m^tlS 

mzm<. ^(Dffi^WClg. TaFg. T a C Iglil^SMT^^o =8^0 T, C 
F ^tC 1 ^(DU^:^y.Vitwmj^Z^T ammZJ^^^^yV-^tlSo ^(Z) 

e;?;«7;i/*7^ttF-r^>*':#»{c#§^t-<2>» :7'y'fb%®^^ffi7i'Jl^vAW 

T a ttF;^)^ii;^LTt)ffiM6^{CX>y^> 
mu-t^^tX^T aCDm^tim^it^tl^. T a®M#Jli>'^i/^^iS^^;K^5L 

=fo >^ ^ < -r ^ ^ *^ rT tg h ^ -5 c 

[0104] 

^LT, 0 9 (A). iz^-tj^oKm2(D]^-\^y^^mm^noa r®^-^. m 

L, 1 X 1 ol^[atoms/cm2] ® K-X»T^^fVA, 0 8 (B) X m^^^mi^mizm 

, ||2®?^:{^®^«M5 026 — 5030 ^^mmftmizM-t y. ^ H LTM 
V^. Hi ®#M5 026a'~5030 a ®T{E[I<DMl|5clC %j^M#f7C^*'^'^*D$ 

J:e){C K-lfi/^^'f -So z:e)LT, |g 3 ®;f 5 0 3 2 5 0 3 6 

m^-^n?>. :i(D^3(D^m^Mi^5 0 3 2-^5 0 3 BizmM^tlt^V y (P) 

mi (Z)#«M5 026 a -5030 a (Z)5^-7\°-§|J®mjP{Ct^eo 
^*^^?tM'^S^?:^bTV^eo ^fe, m (7)*i«ji5 0 2 6 a~5 0 3 0 a®5=- 
-/^°-g|5^lM7^•g>^^^^cJf ^C^V^T, Hi ®#S®5 026 a~ 5030 a CZ)5^ 

-j'^~3(Dt^3fi^'^iHmizM^^xm=f. :=fmmmtim<^jt^x^^s^(D(D. 
mmmm<Dmmx:^^. 

[0 10 5] 
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1119 (B) iZB-t^oizmscDJi^y^y^mm^no. ai^y^>^'*:^3*XJCCH 
F6$:fflV^, ^fZs'\^4:ty:r.y^yVm (R I E^) ^m^^xn^. m3C0x.y 
^y^mmiZ^V. H 1 (Dmnm 5026 a~5031 a^^^-A-gP^raP^^^eiJ 

jiy^y ^mmic i o T, n 3 (Dm'^(Dmnm 5037 — 5042 cm (Dmn 

M5037a~5042a i:||2(D^SM5 037b~5042b) ^J^^-T-S 
0 Z.(Dt^. >f- h/i<e^j^5 0 0 7^C^V^T^i, ^3 CD?^^^<Z)^«jS5 b 3 7~ 
5 0 4 2 X'm.iDtit£\,^mmt^ ^IZ 20 — 50 [nin]^^X^y^:/^*$tl^< 

[0106] 

mS(DJly^y^jiimiZ^^X. US ®^M^^^5 032 — 5036 ^CJ3V^ 
Tti> Hi C0#«M5 037a — 5041a ilM^-SH 3 CD^MM^lJc 5 0 3 2 
a — 5036a i:, H 1 CO^MM^ilH 3 (D^MM^i: ® ^CDll 2 (Z)^M#f 
M^!c 5 0 3 2 b - 5 0 3 6 b i: :;5)^J^^$ = 
[0 10 7] 

^bT, 09 (C) (C^-TJi-^C, P^^:^;i/MT FT^r^^^f 

JS5004, 5 0 06 izmi(Dmnmtitm<Dmnmcom4: (D^mmn^^ o 4 

3 — 5 0 5 4 ^m^-t^. 113 (Z)?^^^(Z)#mM 5 0 38b, 504 1b 

ThmizM-t^'TT.i; tLxm^^. ^Bm^miz^mmmi^^m^-t^. ^©i:^ 

, n^-Vl^;i/MTFT$:?^^t-€>a^4^#^fcjS5 0 0 3, 5 0 0 5 J: t>*@H^gP 
5 0 4 2 hVX^' 5 2 0 0 T:-^® bT ^ < = ^^i6^fli|!c 5 0 4 3 

-5 0 5 4 {Cli^tl^tlM'&'SayKT-U >;^)^^^II$tlrv^-g,*'!, (Bg 

;gy^)^2 X 1 o2°-2 X 1 0^^ [atoms/cm^] Ht^^ OlZ^t ^ o 
[0108] 

mi^m tmr^^ms (Dm^(Dmmm 5 037-504 iti^^- hmmhiLxmm 

t-^o 5 0 4 2li^^^CDV->^fg-^||i:bT«tg-r'2>o 

[0109] 
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0 0~7 0 0 [°C], f^m^lZit5 0 0 — 6 0 0 [°C] O ^(DU :^ V 

M5037~504 2izm\'^t=.mwiunt)miz.m^^m^izit. mMm^um^^ 

[Olio] 

3 ~ 1 0 O [%] ®7K^$!'^t?#H^Pf T-, 300~450[t:]-ei~ 
[0 111] 

rk^^v. Sio (A) {c^t-J:e){c, ^1 ©Mraim^jl^s 0 5 5 ^r^fb^fbsy 

Vziym^^^ 10 0-2 0 0 [nm] C0j?$-e?^^-r-5o JllC^tmie^Wf^*^ 
^^S^2(Z)Mr^im^M5 0 5 6 ^ 1 (DSW/Sfii^J^ 5 0 5 5 , H 

2a)Mr^lfe^M5 0 5 6, fej:a«>!f- M^^M 5 0 0 7{C^bT=i>^^ h^- 

jv^m^L. ^mwi (i^mmB. m^u^^ti) 5057 — 506 2, 5064 

- 0 6 2 fC^t-'g>®a«M5 0 6 3 $:/^°^ 
[0112] 

ii2(Z)jgr^ifie^M5 0 5 6 ^ LTti, mmmm^uH t-t ^m^m^\ t<Dm 
y) ^^mm-t^^iiti^tiim^o #tc, m2(Dmmmmm5 o 5 6ii^JE'ft:®s 
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U<lil-5[/im] ?>tC^^ L/<«2~4 [;Cim]) 
[0113] 

VA. NM(Z)^M%fI^5 0 1 7, 5018, 5021, 5 0 2 3 * 7^ p 
MM^5 0 4 3 ~ 5 0 5 4 fC^i" ^ n > ^ N tJn @e|S5 0 4 2 fC^-f-S 

[0114] 

^7t, M (g^^iH?,!, ##^$:-^t;) 5057-^5062, 5064ilLT 
, T 111$: 1 0 O [nm], T i $:-g-t^r;i/^ — -^^AM?: 3 0 0 [nm] , Ti|115 0 

[nm] ^7.7iv^mv7^mm^i^fts mmm(Dmm}^^mm(Dmmz.j'^^-:^y'!f 

[Oil 5] 

mmmm^ o e 3 lt i Tom^ 1 1 0 [nm] ©jj^ic 

2-2 0 [%]CZ)^fbMm (Z nO) $:M^bfe^H^#«jl$:MV^T*)av^„ 
®^tt^5 0 6 3 ;^)^E (010 (A)) 

[0 116] 

r^(c, 010 (B) iz^t^oiz. mm^^timmm (^mmmxam^tmm 
mmLx. Ayi7tLxmm-t^^3<Dmmmm^5 0 6b^M^-t^o mo^ 

Lmo:)'^^ttimmr£mmtrji^xLt.otz. t^^^^^s x&^. 

[0 117] 

E Ljg5 0 6 6^J;t>'|^^l (MgAg«^) 5 0 6 7 K^^^'iSS: 

m^^xiz^mMi^^^^^xj&^mm^-t^o e lm5 o 6 6(^)jigj¥ii8 0 — 2 
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0 0 [nm] (fti?61;{Clj: 1 0 0 — 1 2 0 [nm] ) , 5 0 6 7 (DiS^ 1 80 — 3 

0 0 [nm] (a§56lJ(Cij:2 0 0-2 5 0 [nm]) 2l ^-tllfK 
[0 118] 

[0 119] 
[0 12 0] 

^^-eiiRGBtcM^SL^t sa^cDE L^d^?:?^fig;-^s^^$:MVN:^c*\ fife 
L^^-^^3^^l£ (^3^tt®^«M : CCM) >L^m.H^iD^fc-^^^ 1^^ 

[0121] 

^fe, E LM5 0 6 6 i: br^d:<2^^(DMf:|•&Mv^^3i:;{)^ffi5l5'5>o 
A», lE-^mmm. l§3^Mfej:?>*«^?iAji"e?&-g>4»^it$:E LjS^-ttilim 
[0122] 

r^ic, n^>f~ vm^mz>f~ hmmti^mm^ntcy.4 ^v^^^mt ft$:^ 
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-t^mm (i^t^^^r jljc, ^m^^xmu^ o e 7 

f£i5:$imMmr'itmm5 0 6 7 nLXMgA g^m^^t^tiK :^mmit^n 

[0 12 3] 

*^{C, m^it^mmX^Jt^^-^y^y^-tyBym^ 0 S 8$:3 0 0 [nm] (7)j¥3{C 
m^-t^^ ^-^V^yK-i/Bym^ 0 6 8 ^m^hX^<ZtX. ELJi5 0 6 6 

[0124] 

^±> >?f- hmm^m^vx^^^mnx&^T a. wiz^^xv-:^m-^m^m 
m^m^m^Lx\^^^ti\ m^^^un^m\^^x^B,\^K 

[0 12 5] 

i:r6T% :2is:ii»j(DE L^^^fiii, mmmtdnx^jt <mmm^miz^mm. 

Hz] J^JilCf S 3 i: *^«rigi?S>-2.o 
[0 12 6] 

[0127] 
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[0 12 8] 
[0129] 

X.Sig:>M(^fe'2>CMO SllIg&7&^fflV>p5tl-5^1^, CMO Siai^$:?]^fig"r-g) 
:^^;i/MTFT{i, LQyM^$:^L.TV^-5r il^W* LVA. i © J: J&Mil LTtt 

o 

[0130] 
[0131] 
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[0 13 2] 
[0 13 3] 

011 (A) it:^mmm^m^^f^ELmBmm(D±mmx'&^o mii (a) 

fcfeVNT, 4 0 1 oiiSS, 4 0 11 4 0 1 2ity~:?.m^mmW}m 

4 0 1 3{i>f- hm^mmmm^x^:^^). ^tn^etKommmmtmrn^. o i 

[0 13 4] 

TA/1-M6 0 0 0. ^^'^ vooo, 

(m2(Z)2/-y 7 0 0 1 7b^|g^■j•^tlTV^^„ 

[0 13 5] 

01 1 (B) li^^HSfeMcDE L^^^ttOt^S^itTfeU, S«4 0 1 
0, TW4 0 2 1 (Z)±{CJ|gg&iai^MTFT Z ZXit ^ :^ JlMT F 

T }lp^^:^JvmT FT^m^^ti-itt^CMO Sm^^m^LX^^^^. ) 4 02 
2 ;5:t>*®^aiSM T F T 4 0 2 3 (^L, r ^T'tiE LSgi&MT F T;fc:Ht0^LT 
V^'S<. ) ;O^0fig$tlTVAS„ 3tl^C7)TFTli<2ij^<Z)«jt ( h t/^- h ^it * 

[0 13 6] 

Mtmi^MT FT4 0 2 2, mm^^T FT 4 0 2 3ti^^^Lr^^. mmum 
xrjt^mmmmm (^m.itm) 4 o 2 6(Z)_h{c®^g[jMTFT4 o 2 ku-t 
y }imn.mizmm't^mmmnmxf^^'mmnm4 0 2 i^mm-t^. mm^n 

4 0 2 7 ^mS^Lt:ii>i. mm^4 0 2 8 lif^«=S4 0 2 7±{C|gPg|5 
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[0137] 

r^lC, E LS4 0 2 9 $:?|^^i-§„ E LM 4 0 2 9 E L*J3|S|- (lETL^i 

[0 13 8] 

tc%. -fe^mM (CCM) i:;^^--7^;b^-§:M^^:b-a:fe;^^/ ai^^^S 

E L ^^3Sa ^ -r ^ r # -5 o 

[0139] 

E LS4 0 2 9 ^j^mX^fch. ^(D±\Z^m^ 0 3 0 $:?^^1-^„ |^®4 0 3 

0 tE LM4 0 2 9 ®#®jc#^St-'5.7K^^^^M:tr#I^UTfe< ^iiT^j^M* 

LV^. t^^oT, M^^XE LS4 0 2 9 ^l|^^4 0 3 0 ^mM^m:'t^t)\ E L 
»4 0 2 9 $:^?1l'K#H^-e?^^L, VaT'|^S4 0 3 0 5:?^^^-^ 

[0140] 

*||JgM"eii|^M4 0 3 0 ^ LT, LiF fb U f^'^^A) Mil A 1 

(T;i/^-'i'A) M®aJi«^t^fflV^^„ ^R^zjseUlCttE LS4 0 2 9±IC^^^ 
1 n mjycD L i F ( 7 ^y 'ft U ^ "i^ A) )^ -^©ifC 3 0 0 n m^cDT 

- r>A]^$:?^fiK-ts= ^jk^cDmumx-^^ME A^mM^m^^x^ 

^VN„ ^LTI^^4 0 3 0«4 0 3 1 tl'g>fIiDc^CfeV^T@H^4 0 1 6 tC^ 
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@2^4 0 1 6tt|^@4 0 3 0 {cm^ (^«JEE 5: -5 fe«b®«il#tM 
T'^y, #m'f£^-X 0 3 2 $:^LTF PC4 0 17 {C^M^tl-S^ 

[0141] 

4 0 3 1 ^c^$tl.^fIJ|!c^cfev^Tl^^i4 0 3 0 ^@B^4 0 1 6 S:«^e<;icg^ 

^fe«?){C, Mra,?e^il4 0 2 6^t>*|fi^jl4 0 2 8 =1 > ^ ^ h^-Jl^m 

h/j^-;i/®?^^^) ^;iie^M4 0 2 8(Da:>y5^>^-^ (E LM?^^!^tfr(Z)^ 
U^(Dmm,m ^C?^^LT33^■t^imv^c ^fe, ,1ie^M4 0 2 8 ^rx-z^^^^'-r^ 
l^tC. MTO#Ji^4 0 2 6 ^T— fi§■T?X^y^>^*LT=femv^„ ^©^-a-. Sr^^ 

^M4 0 2 6 hWM^^ 0 2 8:^)^|sfi:;^gfg|MM-efetili, h^i^-JVCDm 
[0142] 

0 3 , 6 0 0 4 , ;!j A-M 6 0 0 0 7b^?^fig$ tl-5>o 

[0 14 3 ] 

S^jtC, E L^^gI5 $:Ht?J:e)lCL/T. :3!7/\'-# 6 0 0 0 i:^^ 4 0 1 0 CDH 

>^"'M7 0 0 Oy()^^t-tPj4x, ^ e>tc>>-u y^^'Ui 0 0 0 (DiJI^Mtcii^ 
i^M (^2®i/-y 7 0 0 itim^-^ti^o 

[0144] 

zi<Dii^. :r.(D^mU6 0 0 4it. 6 o o o ^mM-t^t=.i^(DmmM 

tLX^mH^ir^o 5^3KM6 0 0 4 h bTti, PVC U li'x;i.^7 n K) 
, ji:^^iymm. i/Vzi-ymm. PVB (jKU lfx;i/^>^;i/) *;fe{iEVA 
(X5^ l/>tfx;i/T-fe7^- N) $rMv^-&3il;^)^T'^^= r 6 0 0 4 CDP^ 

[0 14 5] 

6 0 0 4 ®cfi^CX^-i^--$:-^;t^i±T^ J:V^„ 
[0146] 
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i:*'!l:'^'5o ttcL. A^vi>^-i/a>ll6 0 0 3 iiliSiJtC, ^/<-i^-J± 
M fn f -5 W IK J^di if IS i t T ^ J: V N . 
[0 14 7] 

7!7v'N'-M6 0 0 0 LTl±, t;i/^-'^a=K, 
> FRP (Fiberglass— Reinforced Plastics) 
PVF (y^U tf-;b:7;i/:r^-r F) y^JVA. -^^f ^-y ^ /KU:i:X 

0 4 i:L/TP VB^E VA$:fflV^S^-a•, m+ it* mCDT;!/ ^ - AtJx-T ;i/ 5: P V 

[0 14 8] 

0 5: ^ -5 ig^S :«>'^ -5 o 
[0 14 9] 

^fe. iB^4 0 1 6lii/-U>y#7 0 0 Oi5^XfmmU7 0 0 1 ^«^4 0 

1 0 iKDmrn^m-DrF PC4 0 1 nzm^mizmm^n^. ^jtis. ^r-etiss 

^4 0 1 6 lCoV\TmH^Lfe;^)', -ftfiCDBBIi 4 0 1 4 , 4 0 1 5 t> |l[#tC L T i^- 
U >yM7 0 0 0^^Z^m^U7 0 0 l(DT$:jioTF PC4 0 1 7 {C«^6^(C 

[0 15 0] 

^J3EI 1 1 -eii, 3=c:iCM6 0 0 4 ^mnxi)^^i^^i-U6 0 0 0 ^mBL. ^ 

mU6 0 0 4 (DM® (SMffi) J:e)fCi/-U>^*M7 0 0 0 $:BiU#ttT 

*A-W6 0 0 O^ZJ^ty~V yVUl 0 0 0 U #itT ^j, 
6 0 0 4 $:|gt:j-Tt;^VN„ 3®^^, S«4 0 10, ;?J7\'-M 6 0 0 0 :5:t>*i/- 

u >^'*M7 0 0 ox^m^'^nx\^^^mizm.\:'^^mU(D'^Aa^mvf^a 

TtutH^II^$:K^^^M (1 0~^T o r r;^;^T) fCL, Ao T VA^^^C^flC 

[0151] 
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ammm 5 ) 

mz.. mi 1 (A) , (B) intm^£^j^m(DELm^mm^^¥mLt=.miz'D 
v^T, Bii 2 (A) , (B) ^m\^^xmm-t^. mi 1 (a) , (b) 

[0 15 2] 

mi 2 (A) li^HJgM® E L^^iSM(Z)J:MElT'feU. 012 (A) ^A- 

A'xmmLt^mmm^mi 2 (b) ic^-to 

[0153] 

mil tct^oT, E Lm^(Dmm^m^x^-^yi/^-i/3ym6 o o 3^x^ 

[0.1 5 4] 

0 4 It, :^A-M6 0 0 0 ^mm-ir^r=.i^(Dmmnt. i^x^m^-r^o ^^^kms 

0 04 i:LTli> PVC (^U t:'n;i/^n v-r K) , ^>Dn-> 
tfHB, PVB (4<U tr:^;b:^'^^;b) ^fettE VA l/>bf -;i/T-fe7^- h 

) ^MVN-Sr^A^T'^^c r<Z)5=5:KM6 0 0 4(Z)ra{Cfg!llM$:iSitT^< i:, 

[0155] 

3^:KM6 0 0 4 (Z)c^I^CX^-■9--$:'g•^$-&T%; J;V^o ^<Z)i:$, 
[0 15 6] 

yt^y iy/^->>3 >M6 0 0 3 ttX/^-if-JE 

^mmm^^^^mifx^^^^. 

[0157] 

:ijA-M6 0 0 0 ^ LTli, T;i/^-'^A:K, >;^>U>^^ 

, FRP (Fiberglass— Reinforced Plastics) 
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0 4 LTPVB^E VA$:fflV^§#-^, fi mOT JV Aiis-i JV^ P Y 

[0 15 8] 

[0159] 

^mUe 0 0 4 $:MV^T;^J7t-$^ 6 0 0 0 $:^*bfc^> 6 0 0 

4®{i® (SMS) $:Me)<ke)lc>'l/-A|t6 0 0 1 ^r^UMlt-So y'U-Z^M 
6 0 0 1 JiS/-U (^^Mi: LTUfgi-'S) 6 O O 2 tc J: oTS^S tl^ . 

o ^coh^, S>-U >yM6 0 0 2 ^ LTli, 3fe^'^b'[4^afBI$:Mv^^cO:^)W* L 

fe, U >^#6 0 0 2(D|^^|5^C^^M^^i;DLTfeoT*;mv^. 

[0160] 

F PC4 0 n izm^mizmm^ti^. ^rTttiB^4 O l 6^COV^Ts^i 

^b^*^, ffi®@B?^4 0 1 4, 4: 0 1 ^^mmzvxzy-v y^me 0 0 2(DT 

S:j1oTFPC4 0 1 Vtcm^filJtC^^StlSo 
[0161] 

:5cJ301 2T'{i, 6 0 0 4 §:|g^tT*^?>;^JA-^6 0 0 0 §:M*L, ^ 

6 0 0 4 (Z){i® (SM®) J:e){C:7ly-A#6 0 0 1 §:^y#l-tTV> 

;«jA-M6 0 0 0^Z>*>' L/-AM6 0 0 1 $:^U#t'tT7b>?>, 3=5:^^6 0 
0 4 $:ig^^T=b^V^/ ZKZ)^-^, ^^4 0 10. ;?j A-;^ 6 0 0 0 ;S:t>* - A 

M6 0 0 1 T'?^^R$tlTv^s^l?^JCJlc-2>5tJK^^co^^AP$:Sg^^'5„ ^LTtufa 

^1^5:*^*^®, (1 O'^To r r ^^^T) tCL, ^^^McDAo T V^^7K«^C^iAP 
[0 16 2] 
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mmm e ) 

mi 3^CfeV^T, 5 0 1 ±{C|g(-J ti;tX-r >y 5^ > T F T 4 5 0 2 

timm^nr^mm ^ u , :t r a^t? ^ -5 mj^.ti^& ^ 

. ^13, :*:^i6MT^li^>^';i/>!f- LTV^^*^, h^^"e=fo 
?tT't)«t)^V^„ ^^®^jS&ffiVNT?^fi&$tlfep^-v:^;i/§?TFTS:M 
[0163] 

^fe. E L|gmMTFT4 5 0 3 {i<Kj^(Z)^^$:M VaT?^^$ tlfe nf^-Y 
MTFTS:MV^-5„ E LIgi&ffi T F T <Z)>^f- 3 7 lilH?^ 3 6 J: o T, >^ 
>f ,y^>>^^TFT4 5 0 2(D}^U^ ymmS 5 tC«^6^fC^M$tlT V^-g)o 
[0164] 

^(DfcSb. E Li|gmfflTFT4 5 0 3® Fl^-r>M{C, >!f-him 
J»M$::^LTy- h«M{cMJ&'5 <i: {c L D DM^lic ^rSStt-S^fc^^^^^^ttt^i?) 

[0 16 5] 

^fe. ^mmmX'itE L|gmMTFT4 5 0 3 ^tyy'ifJV^- h^SitT'S^L 
TV^^}^)^ «IS[(DTFT$:[£^rj{C-:3;5;lf^v;i/^>!f- LT=fo^V%o $ e> 
JC, ^fS[®T FT$:M^tJlCa^ifTllK6^JC^^:^^;i/?^^M^$:^^fC^^irjL, 

[0 16 6] 
SKCDT F T S:MV^Tt;#t)'&V^e 



aj|iE# 2001-3044320 



#2000—226709 



[0 16 7] 
[0 16 8] 

FT 4 5 0 2. E LlgUMT F T 4 5 0 3 CDJlfCliHl 

^oiz-mmnm^Mm-t^miz^^miti^x^<^}iib'^mt.L^K 

[0 16 9] 

-efey, E Ligg&MTFT4 5 0 3(7) Ki^-f >g2^3 3 izmM^izmm^ns . 

[0 17 0] 

iiflSL;?j^l2f^bTVN^VA:*':, R (|5^) , G (B) , B (») c7)#-fe{cM^5 
3feM$:#U^^^■tT=b^V^„ le^jf^-tS^^E L#^:f h L T 1* U V-^ 

(PPV) (pvk) :j<U :7;i/;ri/>^75ih';^j^ 

[0171] 

^jtis. p pv^^mELuniiLXitm^r^mo)^(D^'^&^t)K m^it ra. s 

henk, H. Becker, 0. Gel sen, E.Kluge,W.Kreuder, and H.Spreitzer, "Polymers for 
Light Emitting Diodes" ,Euro Di splay, Proceedings, 1999, p. 33-37 J 
1 0 - 9 2 5 7 6#<^fg^CfB«$tl7^J:e>^I^J^f^fflV^tl^^^V^„ 
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[0 17 2] 

V^, mmtS 0~1 5 0 nm (0tL<li4 0—10 0 n m) fttlitBi^K 
[0173] 

[0174] 

[0 17 5] 

^^^^ifeMT-lilg^jf 4 5cDJi{CP E DOT U x >) ^fctiP An i 

(;i<U r-U >) T^^-g>iE?L^A®4 6 $:S3ttfc«M«it® E LMh LTV^So 
^LT, iE?LaAS4 6(D±{ca^H^#^J^T';Si-5|®^4 7*'J8gttP,ti-5= 

li^-fb-r > i;^" A ^ gEfb >c (Z)^i:-^#f^^^b-r yv^h.h mitm^ n (Dit^m 

^Mv^^3i::^^T'#S*^ ilSl^ffi(^^£vA^3tS^iE?LviAjS$:?^mbfe^T'?^fig 

[0176] 

^^14 7 tT-J^^$tlfc^,^,"??E L^^3 5 0 5 75)'!^^-r'S>„ r^T'V^ 
E L^^3 5 0 5 tt, B^m^i (l^^i) 4 3, 4. 5, iE?Lvi AM 4 6:5: 
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[0 17 7] 
[0 17 8] 

A^C3^V^E LlgiJMTFTiiSr^'r-So fi^oT, ^«V^M^ffi 2:^ R^. 

[0179] 
(^»J7) 

^mmmxit. mmm & izBLr^mmmz-i5\,^x , e Lm^4 5 0 5®«^$: 

[0 18 0] 

01 4^Ci3V^T, E LJ|gg&MTFT4 5 0 3 ^^-^^ V^T?^^ $ 

P^^;^^;i/§5[T F T $:Mv^^„ 
[0181] 

^niSMT'tt, mmmm mm) 5 o tLxmmmmm^m^^^. M^i^mizit 
mit-fyp^j^tm^tmmiKD^t^i^i^xrji^mm^^m^^^. ^m. mit-(yv 

A b X X i: (Z) -f -e ^ S ?: ffi V N T =fo ^ V N , 

[0 18 2] 

5^;i/ri2 b t-- h ( a c a c K^^fH$tl€>) -5 S^^^i A JS 5 3 , T;^^- 
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[0183] 
[0184] 
[0185] 

H6{c, v-Tsm^ummm^cDm^m^m-to s/:7 h s 8 o i. ^ 

^^5" (A) (8802) , ^^y^ (B) (8803) , f)m\Z^ir ^ O izmW.-^ 
tlTV>-5„ ;4!:||ifeMT'li, im.O^'yv^ (A) (8 8 0 2) him.(D=yv^ (B 
) (8 8 0 3) *v 4;*iCDV-:^M-^ISS_a~S_d{C*f^5UTV\So * fe* 

[0 18 6] 

^e/^' h lyVT.^ 8 8 0 1 lcA;^$4xSo *^^g[J*^^A:^J$ti'g)T'2^^^;i/7'- 
3f^#VDtt4:$^i!l$tl, m\Z^ht:LWMtl'^=y V ^ (A) (8 8 0 2) (CA:d 
^tl-S^ ^^y^'fg-^S_L AT. S_L AT(D®tt*':;KSRL/ycM-^S_L AT b 
li^ti^tiEItc^LfeSe^:^)^^^-/^ (B) (8 8 0 3) tcAiJ^ti'So 
[0 18 7] 

Ki^i/':^^ 8 8 0 iti^h(Dm^iJ^K±'^n^t.. ^6^m-^tir=.^v ^ 

^^yf=- (A) (8 8 0 2) l±4o®M# |WI^tC#^„ r4xe>© 
m^^^y^ (B) (8 8 0 3 ) Tb't^^^L, ^^y5^^-^S_L AT^t>*S_L A 
T b j: U y-^M#ilSS_a'-S_d Jcm;d$tL-g>o 
[0 18 8] 
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[0189] 

^^y^ (A) (8 8 0 2) ©3¥Lv^«^^cov^T, y-;^M#^s_a tc^^S; 

•t^'^v^ {A) (8 8 0 2) (D-gP 8 8 0 4 $:#!lfC o Tii0.91--5„ ^ >y ^ ( 
A) (8 8 0 2) ©— BP 8 8 0 4 2 0(Z)^ n ^ F-r ^/"^-^ 2 oCD-f ^y-? 

[0 19 0] 

"yv^ {A) (8 8 0 2) <Z)— 8 8 0 A <D ±Mm'^m 1 K^^t ^ 8 3 1a, 
8 3 1 bti-etl^tl, (A) (8 8 0 2) (Z)— gP8 8 0 Afi^m-^^^ 

1 o$:?^^t--5T FT^^f^lSMTfe';, 8 3 6 l3;^-r > A- a? 1 o 5:0 
ST F TCO^jIcD^'- h«^-efe-5o ^fe&32a, 832b tt-?-tl^tl> 
^^y^ (A) (8 8 0 2) (D—n^ S 0 Afi^:^-t^^o l-DO^-i yA-^-k^mm. 
-r-ST F TCDiS'KM'T^ 8 3 7 a, 8 3 7 b livS'M 8 3 2 a , 8 3 2 b Ji 
tC^tl^tligtt hS^T^-So J&^'^f- h«M8 3 7 a, 8 3 7 b« 

[0191] 

8 3 3 a, 8 3 3 b V ^ (A) (8 8 0 2) 8 8 0 4 

m^^^uv^ K-f 1 o^rj^^-rsT FT(Z)?SffiM"e^So ySttjS8 

3 3 a±{Cl±>f- 1>«#8 3 8 a, 8 3 8 b Tb^fgl-^ ^4xT J3 U , ^:/;i/>?f- 
^ti:^oTV^-5„ ^;t?SttJl 8 3 3 b±tC{i>f- h«^S8 3 8 b, S Z 2 ti^WL^'^ 

[0 19 2] 

8 3 4 a, 8 3 4 b "^^y^ (A) (8 8 0 2) (Z)— gP 8 8 0 4 

^■rst^e) 1 0(Z)^^n>y F-r ^J^SR-t-ST FT<Z)vS'[4jf T^^<5= vS'fS 

jS 8 3 4 a±(Cli>:f- h«^i8 3 9, 8 4 0 7!)^|g{t e> tlT ^ U , ^5?*y>>f- S« 
^ti:'5;oTV^Se ^fc?S'[4jS 8 3 4 b±(C«>5f- hmM8 4 0, 8 4 l7?)^|glt^ 



4 4 
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[0 19 3] 

A) , (B) ^m^'^rmm-t^o sis (a) i*, ELm^(Dmm-^tir^r^^ 
.^,^t?^^tifc 6 8 0 nt\j - :^m-^mmmmm. e s 0 2ii>^f-hM-^^ 

mmm^> e S 0 S^MHStr-fe-So e S 0 4tt:;?JA-^^, 6 8 0 5li|| 

i^y-jiU, 6 8 0 6 iiii2 H 1 iy-;i/#6 8 0 5-eH^4x7^ 
WM®;*jA-*^i:T^7^>r h y ^'xS«i:®ra}cii5=5«M6 8 0 7 (015 

(B) mm) timi-f^ti^. 

[0 19 4] 

6 8 0 8iiy-^^i-^?^j|g|&mi?&8 0 1, >f- h##^JSg»fllI!^ 6 8 o 
2S:t>*®^g|S6 8 O 3 lcA;^J$ti-5'B-^$:eM-r'5fc4?)©g^MIEMT'feU, M 

m^t(Dmmmi^trjt^FPc (>'i/^i/>^;b:/u>b-9--^«y h) 6 8 0 9}^)^ 

e> ^'^^-^^ ^ n ^ fi# $:^t-tJK-2>o 
[0 19 5] 

33T% 11115 (A) S:A-A' "eW»TL;traJC+g^t- -5^111^111 1 5 ( 

B) {C^t-o :^J3, El 5 (A) . (B) T'«|^-<Dgm^C|BI-®##$:MV^T 

[01 9 6 ] 

mi 5 (B) izm-t^OiZ. 8 0 0 J:fCttlifm§P6 8 0 3, V-XM 

ifrias&e 8 0 lij^m^^^tin^^j. mm^e 8 o 3iiE Lm^izmn^mm^m 

^i--5fe*®T FT 6 8 5 1 (J2^T, E LIEUM T F T i: V^ e) ) :S:t>'-e® F U-f 

>M^ics^si;jcg^M^ti^c®^«^6 8 5 2^^^t,^mm(Dmmiz^'')mm.-^ 

tl-g>c 2^^S6M-ettE L|gi&MT F T 6 8 5 1 ^ P^-v:^^;i/§?T F T i:-t-2>o ^ 
t^. y-XM#MiJfIlIS&6 8 0 1 lin^^:?^;i/§5TFT 6 8 5 3 il p^^:^;i/ 
MTFT 6 8 5 4 h $:+@ffi6^{Cffi^-^*3-&^ CM O S [aii?& VxTJ^fi^S tl-5> o 
[0 19 7] 

#®^l±®^«^(Z)Tfcij^--7^' (R) 6 8 5 5, :^ ^ - y ^ ;i ^ (G 



ffi!£E# 2001-3044320 



#2 000 — 226709 



) 6 8 5 6:g.tK;^v-7-f (B) (m^-tirl*) §:^bTV^§, Z.Z.'X^ij^- 

y>(jv^ (R) ^«i5^^3^$:ttmi"'5;«j9-7^';i/^T-feU> iij'^-y^Ji^ ( 
G) M-fe3^$:ttffi-r-5:^^- ;«7^- (B) ItW^dft^mm 
■t^:ti^-y ^ J]y^V$3^. J&fe, V - :7 ^ (R) 6 855ltm^^^(D 
mmiz. ij^-y^jm (G) 6 8 5 6 itB'^^^<Dmmiz^ ij=y-y^)\y^ ( 

B) l±»^|§^(Z)lif^{C|gJ-t^tl'g>o 
[0 19 8] 

l^$ti<5 (*ll^M-t:-ttlif*«af!ltcinj*NoTJ5:iif$ti-g>) iS^. z.(Dm^^^. 
A'J'C^^. :i<D^iHt. mcDBI^^. ^^^(Dm^izi5\^^X^mmX'&^u 

[0 19 9] 
[0 2 0 0] 

itE Lm^-fy^^h^Ltcm^^^. ^^^^^mm-t^:^'y-y-<jv^izm-tt=.i^. 

[0 2 0 1 ] 

mz. mmmme s 5 zitmmmmmxmm^n. e L^^^M^bx^ig 

■t^o 6 8 5 2(7)Mi^{Ctt,=fife^j^6 8 5 7;i^0^ig$tl, -^^iZB 

^iz^yft^n^MG 8 5 8, s^^{c9§3^-r^f§3^js 6 8 5 9 t>'^m^-^t\^^ . ^ 
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ti Wfe ffi -r S ;?j ^ - ^ ;i/ ^ Tb^lg ^3 4x T V ^ S „ 

[0 2 0 2] 

[0 2 0 3] 

8 $:^mLTF PC 6 8 0 9 {C«^^{CS^$ tlT V^^„ 
[0 2 0 4] 

T) $:lt^UT*A-M6 8 0 4 S:Bfi>;-ir*)-&-5„ -ebT, T^t^^^vNU^ 
6 8 0 4Rnmi iy-JVUG 8 0 5 T'H* tl^M^t^tC^^JKM 
6 8 0 7 ^M^mAmiZj:i) ^mt^o 
[0 2 0 5] 

t^, ^^immmxit^m^ Q 8 .0 7ic^«!)ism'»K6 s e 1 i: uT^^fbAu 

[0 2 0 6] 

?^{c/3fe:K#6 8 0 7 $:^^am*f * fettMlC J; U ^ffc $ iirjt^, Hi >>- 

;i/#6 8 0 5 icj^^^nT^wp^p (ig^i±"r) ^m<o m i/-;i/#6 8 0 5® 

^PgP$:Sv^fe■p3, ^«'[£Mf4 6 8 6 2 $:MV^T^Mm6 8 0 8 JS:t>*F P C 6 
8 0 9 ^mM.mizmU'^'^^o ^e^lc m i/-;i/M6 8 o 5(DSMg|5;S;t>'FP 
C 6 8 0 Q(D-m^W.O J:oizm2i/~JV^6 8 0 6 $:|gl-t^. ||2 ;i/-;i/:^6 
8 0 6tt|gl >>-;i/M6 8 0 7 ilIsI^CZ)#^^^$:MV^4^^^av^. 
[0 2 0 7] 

i^_h<Di:e)^:^^$:Mv%TE L^^$:5!5:K^^ 6 8 0 7 {zmA^T^^tiZJ: U> 
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[0 2 0 8] 

(mmm i o ) 

izitmi 6^m^^^>ti\ m:^mfjtmmiitm 1 ^ (b) tmmx&^(Dx^M3^ 

[0 2 0 9] 

®^gi5 6 9 0 1 tiE Lm^izmti^mm-^un-t ^tz^(DT F T 6902 m 

«M6 9 0 3^5:-^t^^iS[CD®^{Cj: U?^J5^$tl-g> 
[0 2 10] 

^^^HMM'eiiiif^gpe 9 0 1 iciiE Lggi&fflT ft 9 6 0 2 n^-v:^;i/ 

MT F T*^"MV^?>tlTV^^„ ^ fe, E LlgKffl T F T 6 9 0 2 K l/>r > }Cl±® 

^«S6 9 0 3 tim^mizmm-^n. z.(Dmmmm6 903 «ji3^'fi$:^-r§# 
smT'?^^$tlTv^-5. :^mmmxit'mmnmQ 9 0 sa'^e L^^(Z)i^iii:?&-5 

o 

[0211] 

^r^. ^^JC^^f -S^^^M 6 8 5 8. Si^tC^5^-t'g)|§3l6M6 8 5 9 (DJitC 
tt#llf^lc^®;5;3g0^#«M6 9 0 4 ti-2>c 3(Z)^0^^«il6 9 0 4 

E L^^®|^^i:^S„ 
[0 2 12] 

^^K. :$imMmXlt^^~y ^ JV^ (R) 6 9 0 5, p!j ^ - ^ (G) 

6 9 0 ej^X:^^^^-^^ (B) da^ifT) :^^;«7>'^'-M6 8 0 4 {C?^^$tl 



4 8 
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[0213] 

:^MMM(D^OlZ:fy^~y ^ JV^ (R) 6 9 0 5. ^^-7^';!/^ (G) 6 9 

0 BRXJ^ij'^-y ^ (B) (H^-tir-f) 6 8 0 4 izmn ^ r 

[0214] 

(HiSM 11) 

ffi # '[4 ^ t- -5 T F T ffl V ^ It tl ^ e> V ^ „ 
[0 2 15] 

[0 2 16] 

(mmm 12) 

^#:) m^^'t^ii\^r^umt>^^^tix\i^^o ^v-r-^h^mmMthx. ni^n 

[0 2 17] 

3j<i;-T-^ m^^^^) #»®ii> 7.\^y^-^^ y^'m mmm^mt^ 
^Mj^£mmm^:^mxmmx^. i&^^^mmmMizit^xmmm^M^^. 

[0 2 18] 

±r=.:^mm(DE Lm^mma^m-t^E Lm^iz^^^x. ^(de Lm^tt^m't^ 
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[0219] 
[0 2 2 0] 

^b$i±T=fo^vN„ F-zN'^h^LT, DCMi, :^-r;l/l/^y^^ jvyuy^ ^-r 

U>6, TPB, U F>^*'^#Jf e^tl-So 

[0221] 

(mmm is) 

^ o V ^ T §i 0^ -r <5 o 

[0 2 2 2] 

LTli, if^ytit]:*^^. 't'P^JV:^^^. ^y\i^'^^yh 

[0 2 2 3] 

018 (A) l±7N°-y^;i/Zi>tf n-^T'fe *^2 0 0 1, "gfls 2 0 0 2 
, *^§|S2 0 0 3, F2 O 0 4^§:-^t^„ :*:|g0^(Z) E L 

y^;i/zr>b:°a.-^cD^^|?|J2 0 0 3 ^cMv^^:l^;^)'^t:'^■5o 
[0 2 2 4] 

mis (B) litfT-*:^^^ ^-efe 2j:#c2 101, ^^g[J2 102, W^A 
i;SI$2 10 3, m^^T.^ -/5=-2 1 0 4, 7^''y5^i; - 2 1 0 5, ^^gp 2 10 6^ 
$:^t)\ :*:5§0>9(^E L^5^^aiili'5=-*^:^j^^<D^^g|5 2 1 0 2 (Cffl v^-g) 3 i: Tb': 

[0 2 2 5] 
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mis (c) i,tm3m^)m^m<Dm^mm(D-m (^)nm) t-^u, ^i^^zs 

0 1, M#>!r-y;b2 3 0 2. eS^|J®^A> K2 3 o 3, mm"^-^ 2 3 0 4. 

3^^^2 3 0 5. m^32 3 0 G^^^ti. :^nm(DE Lm^^mtM^mv n 

[0 2 2 6] 

018 (D) mmmi^^m:^t^mmn^mn (A^e^jtciiDVDs^igg) 

T'^U, :^i^2 4 0 1, IH^^^ (CD, LD^feliDVD^) 2 4 0 2, 
X-r^y ^2403, ^^gP (a) 2 4 0 4, *^g|5 (b) 2 4 0 b^^^ti. m 

mm (a) it^tLxmmmm-^m^L. m^m (b) ii^i:LT:i:^'»#$:^ 

) , (b) izm^^^^tii^X'^^. ?&i3, fH^^^$:^»x.;tH^ll^iSfii: LT 
[0 2 2 7] 

JUl 8 (E) li^^M (=EA-r;i/) =r>t:°a.-^T'&U, 2 5 0 1, 5!?^ 
^gP 2 5 0 2 , 2 5 0 3, ^f^X-f ^y 5^ 2 5 0 4 , ^5^g|5 2 5 0 5 ^5:^ 

:*:5§PJ©E L^^^fitt^^M (^A-f;i/) zr > If ^ - ^ c^^a^SlcM 

[0 2 2 8] 
[0 2 2 9] 

[0 2 3 0] 



5 1 
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cm 2] :$immo)m^mmo)mmm<^m^^B'rm. 

[03] E Lm^mm(Dmmm<Dmm.^B'tm. 

o 
a 

[0 6] :^^m(DEiumBmm(Dv-^m'^mmmm^(Dm^m. 

[07] *I80^<Z)E L^^att(7)^>y^®±®0. 

[0 8] :*:|g0^®*^^S®#MX@$:^f 0O 

[0 9] ^^m<Dm^mm<Di^mj:m^^-tmo 
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